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[mm 
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OS OS! 
0 >} OS 
4 S 237,000 SI 

266,000 S 

1. 2^Ai- SA1IAi(£S)_1S 
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[ASM] 

£ ^7]- Sll^ i=SH*H ^JOjiL, Jg-O^ ^^o] - 

£ ^1x1- #3*Hr €3-#*D 4^ *m cf-€- ell *fll^ ^Is. 

eflf^ *fl2^ ^-Aiofl #?^Kr ^^]J> ^H-r-; ^ #33 efl^ 

^]^« S.W-$r ^ .5.5. 

£- ^ofl ttj-eig, ^#7f ^ efl^ ^ $44. 

MslTl #^#1-^ i^JLl- #71 ell<a 4^ ^JiS ^£51 # 

S. 4 
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^f<£ J=eHtH{Skew Free Dual Rail Bus Driver} 

i l£- ^r<£ 3]^ ^Fr^r ol afl s.cHl °1 A d M» 1i^*Rr 

£ 2^r ^efl^l eflU H.e}-o]«H cfl^V 5l^o)t^. 

.£ 3£- .£ 2^1 2)S£«11 rfltr eH uj ^o] cf . 

.£ 4^r >gr^l >4€- ^ ^ej-ol^^ cfl*V 

i 6£r 41 i <^Hofl cfltr 3-^1 4. 

^-8- ^f<M $M «^ = eH«H ^ ^clsL, Wrf>] ^7} ^ 

f A o^-S. Sel*)*l(precharge)2r °1 t^fHl °1 ^(evaluat ion)^ ^ efl«l *1 

^(dual rail busH ^ 31 °) ^ ^sd] (decoder) ^^^^u-^ s.^} (multiplexer 
logic)-!: #^(clock)^.S 2)1*1 (fetch) s\JL, HH^tt 4*1 tt 

^(single) ^iE?^ ^, cfA] ^ cflolEiS. ^f^^H vflJjL ^ 3)03 b]^ 
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S. ^£4. <$7)x\ Hel^l4 ol^^-oflo)^^ zj-zj- £ 1(a) £ KbHl JE^m 

£o] ^ - 5,]^ 2.-7} *>o)efl*fflo^ ufl.g. zl ^ *>uj-^ 

S-f efl^S 3# o]^oflol^cl2f tb4. tii, £ l(a)fe 

^-Efl* M-^-fl £ l(b)*r ^£ ^-Efli- ^ahi £Al*V 

°l (delay) *r<>H alt* ^#7}- ^*>7flE|Jl, = e|*>;*1^ o] ig-fH) o] # ^p-^-o.^ ^€ 
^ ^ «^7> =e|*Ml ^ i^H] ^^-j^S. t^7> HJ- 

^(discharge)^^*! ^ s|]<y a^ 7 } i-g-^Tfl £)^r £-*fl7 r ^ ^cf. 

<io> £ 2^ #7]^ ^ ^Efl^ efl^ l^i HilHtfH] s^-E 0 !*}. £ 

3(a) ^ 5. 3(b)^r J£ 2^ SjS.£ofl cfl^ o] £ o] . ^V 7 ] lE^M- #3£*H 

<n> #^(clk)°ll tyA S.2K200) ^ ^HlS.e}o]^ (210)* ^Stt £ 3(a)s) 2nJ= 

1,22}- £o] ^5. ^ Aljrt- #^*Vt4. o] a)Jt^ ^^(220)» -f-Sfl ^2= 

34 ^S7> s}cf. inverter) ^eflo]#(230, 240)£- 

«H ^ 3]<H *H^* ?-^l7l7]^«flAi AV-g-SjCf. ^ A]^7> ollflB| ^ Sfl o] §( 2 30 , 

240)-!- AA *4*r 1 3, 4 £ ^= 53) complement) ^}JL7> ^^^r. 

o] afl, ^ el] o] #(230, 240)^ i*IM*| ^r°\}M x}°)7\ ^7} nfl£-ofl ZL<^1 ^ 

B. 5^ lc = 45] ^1JlJ±4 
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^$) Q )7\ °H1 44 itS. 4 ^ ^ 551 A J17} SHefl*§o] ^^ 7 > 

49«MI€4. #3 ^Bll o l(250)» 1-4^ c lk_d4 Q°] ±% XtfV^ 

3£r4. oi n)| fsj ^eflo](250)ofl 2}tb 3N°14- -§-g-tb ^-f^, °1 clk_d°11 4 
5} ^12=^1^(260)1- ^}JL^ 2nH 6 ^ icH 74 Qo) :§-X|ofl ^He^o] 

<12> 5E^r #3 ^eflo] (250)o11 W ^^o] 7 > #^-*>4 IcH 64 7£r £. 3(b) 

ofl H^s} «>^- ^ol 1- v\ s-f efl^t^l 4°1 "fail" #3)7> €4. 

<13> oIe^ iff- 5Efe "fail" <*fl 4$ efl^ »li 3=4°1h14 HM«M$1 

*fl ^efl^l Tf-^ Bll°J S-aJ-olul^ ufl^-oll %^tH^ 260-1 ^ 260-24 JUM-fr 

Si(MOS)* 4 ^wl^H^W. 

<14> 444, cflolE-l ^% 44 4*11 ^ 4^ ^^-01^7} ^Jl44 

[^ol ol=j77> ^ 7l#^ 4^11 
<15> £ « a Vrgol Ol^-JL^S]-^ 4 #3 4*Htt ^4 <?144 ^4 tfi^H *ll 1=44*1 

°fl4 #3£lTr ^ ^Jl4 ^^-€41" 44*1^1, 4« °H4 *=e14 #^#1-4 #3-2.3. 
A}-g-^-CLS*l *)l2J=44HH oja^^ Al^ofl i^ 7 > ^ 31 <U Hi 

i 2=4°14« afl^KrHl 014 
i^s) 3! 4-8-1 

<16> #4 7l#2l 4^1* 0 l^-7l4tb, £ 31124 #3*Hr 

3lt4 ^4^1 xtj-si- ^3. 4€- eH*§4 afli^ #34 
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*r *fll-!=444; ^7} X|l£.eM 4 4 ^^^f ^^<£3L3- 4^4: 

<$7] 21US.4444 4^4 ^^.ofl o}*fl h^t^^e)^ >y- 7 ] ##Al;s:3.Jf4 a^ 

S. 4^ «4 2fl2^ Ajjr* ^-Ajofl #^Rr ^^AJJ: ^flo^ ; g ^y) ^g}o] gfl^ 
£SH u}-4 #71 ^<gAljr - f^Aijr efl^ tiV^H *fl3^<i # 

<17> o)^X\ ^4 £^^r %^*H €■ -i^*>7]S #th £ 4^r 

£ 4 = tP^ 4^ J=444°11 cfl*v sl5.£ol4. u}o]] nfa 

z]}<£ 4^ = 4°14fe 3.21(400), 2flLE-444(410), 4^4(420), «fl4 ^44 
#(440), 4^ v #44(430) ubIjI *fl2H444(450)-& HtKM". 

<18> o]S!f ^ofl 4-S ^-<* efl^ 4^ JEl4 0 144 4-1-4 #4. jg.4 (400) 

£ 43. 4^ 4>§4 = #*3^4. ^1^.444(410)^ #3(clk)4 s.-fsfl'i^ 

nfl inH 1,2 S^-t ^jflfo] = 444 Aj-BflS. #^*>JL, #3°1 ^HD^^ 44 efl 

IS £^1 44 34(400H14 #^4fe £#444 Oligfl-dflol^ Aj-Efl S ^3 

*V4. 4^4(420)^ ^ih-44 4 (410W 4 #^4^ #2.* ^Jsls. <£4^4. 

4^4(420)3.^ °g^AjJis«-Ei Aj^Ai^s. ^ oi- o^rej^- 2)^5L 7}44 , 4 
^tb «fls NOR 7)14^4 fe4<£>£ ^#4 4-§-€ ^£ 5U4. 

<19> Aj- 7 ] <fl# ^ #44(440) £ oflx] j=44 #^##(430)-^ i^7> ^ AJ 

#^4^ ^144^ 4«-§- W. ^, fltf £3- #44(440)^ ^ l, 24 
4 4#£## #444 °114 #44(430)^ ^2fl4 44t!- 

^44 4^-^^ 44451 4-8-44, ^^-tH^l ^ £ ^4. 
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<20> 6\}x) #^#^-(440)^ ^] 71(430)^^ #33^r ^l^^Jll- 

71 aIJte. Af-g-sH ^SCl(420)^Ai #^£l^ ^#a1^s.«.e-1 i^7> 
^12= e}o^ (450)0] *=<g oj^ ^$tK o] nfl ofi*] e^t! #^#f-(440) JlsL 

£ 641 i^l^ v}s% ^ <9S (sense amp) ^Efl^ #^#f-o| ^^^V^-. 

<2i> ^l2=el-oitJl(450)^ #§H ^.-o-efl^ofl^ SHefl^s £^1 4^ #7l ^f°i ^3 

^7> dlojE^l- ^2HE}-olUl(450)^ afsf £oJ 

HM-(440)«1M ^^-7} 3MBl7> #^slJELS ^ iEfe "fail"°ti ^ ^l2^ej-ol 
Hi (450) ^ ^.-§-4 ^11- 3.^7} 1^^711 €4. 

1^3 °fl 31 <H wli f=eH*H >g^*>7]S. W". 

<23> ^ll^olnl(400)fi1 AlSLO] i-c #^oi nfl, 2.^- *Hefl>S 

<?] =3*)*] ^Eflofl 5^7} S.-feWH aWgfligs ^^-ofl oj-ej- j= 50] ^ 

1,2^1 3EA]^ taj-sq. ^y-ol 5.21(400)^1 #^a]^s. ^o]^s #^€^f. iiS. 3°. 

tH 1, 2^1 *[3L7\ <y^^ ^^cK420)ofl ^^fl ic= 34 ^# 4]Jl7> 

4. 

<24> fl-*^^l7l(430)fe ^-B 1, 2S\ AJJH- $^0.3.«H <= Al^o] ^Aj-ol ^5}-^ 

*H ofl*]A]JrS. ofl^l ee)71 #e)#f-(440)^ ofl *1 A] Jr ofl o] 

E^Ti^S]^ 30} oj^ Aljrofl t^fl £ 50} v^c 4 3} v^c 54 £°1 ifF7> 
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4^, z\M t^Jl* ^ a^v, 

f-^l-f-s] f^Aijf av 7 ) efl<a ^413:3. A>-g-^-o.s^ igs.^ € - 

5} ^-<£ tHi neW^S] ^-§-^£5L 
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WW i] 

S efl^o^ ^1-^ Als* #^*Hr ^llH.5}o]^; 

^ A^ cf= efl^ *\}2^<£ Al^l- #^Kr ^Ajjr *)H g 

*fl3^«a #^*Hr A}2B.?}o]*]M. S_T$%J2r ^ ilS.*}^ ^ efl°a «^ ^-s}- 
2] 

#7} ifltf ^^JI, ttf^ ofl^l #^<5}^ ^ 

3] 
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[3^* 4] 
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IS. 1] 



(a) 



GND /? 



GND 



o|tf«a|o|a 



( b ) GND /\ 
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[S. 3] 



(a) 



CLK 



t= 1,2 



tH 3 



iH 4 



tE 5 



CLK_d 



s 




6 



-CLK_d 



00 1 iH 6 



tE 7 



I 



V 



"FAIL" 
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4] 




do 
0 > 

vi he 




OJlH "> 

s ^ r 

' ram in 





in 



l-r 
in 



hr 
in 



Nil 
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[5L 5] 

CLK 

tE 1,2 
3 

®_r. 




v 



t£ 4 



i= 5 "S^aitf' 



t£ 6 



tE 7 "8fo|a|a" 



6,7 



[S. 6] 




tE 7 



7" 



6 
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